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INTRODUCTION
“Over the past 40 years, few issues in second language (L2) or foreign language
(FL) learning and teaching have attracted as much controversy as the role of grammar
instruction and error correction in language learning and teaching” (Schulz, 1996, p. 343).
Since the early 1970s, with behavioral psychology being heavily emphasized, formal
grammar instruction and error correction have encountered opposition even though they
are still beneficial to FL and L2 learners. Those against formal grammar instruction
including error correction believe that the effect of this approach to the teaching of
grammar is feeble, impermanent, and superficial because L2 or FL learners continue to
commit many grammatical errors after instruction and learning (Lightbown & Pienemann,
1990; White, 1991). Learners may do grammar better during formal grammar instruction
because they monitor their performance (Krashen, 1982). After the instruction, their
grammatical competence recedes, and the grammatical errors recur. To achieve
grammatical competence, FL and L2 learners should attempt to read and write extensively
as well as learn a foreign or second language similarly to how they naturally acquired
native languages by communicating and interacting with the native speakers in the target
language (Richards & Rodgers, 1991).
In fact, until the 1970s, educators, psychologists, and researchers had been
supporting formal grammar instruction and error correction to eliminate grammatical
errors with a strong trend in the Grammar-Translation Method. Possibly, there are more
FL and L2 teachers and researchers who are for formal grammar instruction than those
who oppose it. They reasonably believe the Critical Period Hypothesis (Lieberman, 1996)
that only very young adolescents might avoid the need of formal grammar instruction;
otherwise, non-native speakers after puberty who absorb incorrect information will more
likely form their own grammar rules. Obviously, with limited input and few opportunities
to communicate with native speakers, foreign language learners who have passed their
critical period of language acquisition will encounter more problems if they do not learn
1
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grammar rules and sentence structures systematically. Some theorists complain that the
Communicative Approach explicitiy neglects the efficacy o f “form-focused instruction in
general and explicit error correction in particular” (Schulz, 1996, p. 344). Grammar
teaching and error correction do not mean that the written form is the only suitable way;
instead, other varied approaches, materials, and activities are applicable.
Language specialists have exerted great effort to remedy and prevent grammatical
errors by studying interlanguage, first language interference, and developmental errors.
They have applied Contrastive Analysis (CA) (Lado, 1957) and Error Analysis (EA)
(Corder, 1981) to examine the grammatical problems o f FL and L2 learners, problems
due to either differences between a native and a target language as well as natural
acquisition and learning. The researchers use different approaches such as the multiplechoice test (Kleinmann, 1977) to conduct data collection, categorization, and analysis.
It appears that cognitive styles have an important role in L2 learning acquisition.
Research on cognitive styles with teaching styles, learning styles, teaching strategies, and
learning strategies date back to the 1970s when cognitive style started to arouse the
interest of L2 teachers and researchers who wanted to explain the differences, success,
and failure of FL and L2 learners. Among the cognitive styles and learning styles, field
dependence (FD) and field independence (FI) have been of the greatest interest to the
language teachers and researchers (Skehan, 1989). Although very limited, the studies on
FD and FI of FL/L2 learners have confirmed the findings in the other fields. The learner
whose style matches the teacher’s style scores higher on tests (Jolly, 1980); FIs are
quicker problem solvers and score higher on all the L2 language measures (Jamieson &
Chapelle, 1987); FIs learn more than FDs on computer simulation/games (Jamieson &
Chapelle, 1992); FDs are communicative and benefit from advance organizers (Diptoadi,
1991; Jamieson, 1992).
Although computer-assisted instruction (CAT) has existed for many decades, “the
current growth in the use of hypermedia both in education and communications suggest
2
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that it deserves the attention of educational technologists” (Leader & Klein, 1994, p. 14).
Hypermedia is the current innovative system, combining hypertext and multimedia, that
presents chunks or nodes of information non-linearly in the form of text, graphic, sound,
animation, and video so that users can self-choose through different paths or links. Such
navigation may help them establish associations and form concepts through different
sensory channels.
Besides the common advantages and disadvantages of computer use in instruction
and learning, hypermedia has its own unique features. The strengths of hypermedia are
multiple channels of input in varied media forms, a high degree of flexibility to branch
and create associations, learner control, and built-in features. There are, however,
potential navigation problems: (1) being lost in hyper “space” during branching, (2) by
passing some information, and (3) experiencing cognitive overload due to having too
many options (Henry, 1994; Liu, 1992). Those problems can be solved if users receive
enough training or hypermedia programs are well designed (Conklin, 1987; Heller, 1990;
Park, 1991).
There are more studies on the relationships between hypermedia and cognitive
styles (FI/I) than on cognitive styles and ESL instruction, and it is rare to find studies on
the effect of hypermedia on ESL grammar instruction and learning. A few studies
relevant to hypermedia programs have focused on map, outline, find/index, graphic
browser, and all tools (Leader & Klein, 1994). FI learners performed significantly better
and viewed more screens when compared with FD learners. However, Liu and Reed
(1992) discovered that in addition to spending more time on the hypermedia program than
FI students, FD students tended to use the features representing the wholeness of content
whereas FI subjects preferred selecting component features.
With such little research, it is necessary to look at the studies of computer-assisted
grammar instruction (CAI) or computer-based instruction (CBI) in order to get some idea
of how computers can benefit teaching and learning. Although the main problems of CAI
3
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or CBI in FL and L2 grammar teaching and learning are poor software, high cost, and
inappropriate application, the previous studies have shown that there are many advantages
of computer-assisted grammar instruction and learning such as individualization,
motivation, interaction, immediate feedback, intelligent feedback, cooperation, relief of
teachers’ workload, learners’ positive attitudes toward CAI, and effectiveness (Cohen,
1993; Wang & Chan, 1995; Wrigley & Guth, 1992). More familiar with and capable of
selecting and operating high-level technologies than ever before, educators who wisely
integrate hypermedia into their curricula will more likely achieve better teaching and
learning results.
Statement of the Problem
Formal grammar instruction including error correction have been under fire for
about half a century because of conflicting findings. There is no sign that the “battle” will
end very soon. Grammar courses are still needed in Intensive English Programs or at
international schools in the US in which there will be 3.4 million students with limited
English proficiency (LEP) by the year 2000 and 7.8 million by the year 2035 (Fitzgerald,
1993). Many researchers and educators have pointed out that many pieces of software
used in the instruction and learning are text driven and drill and practice, severely limiting
the effectiveness of computer use in education. Hypermedia, though still in its relative
infancy, has been developing rapidly along with the progress of computer technology.
Hypermedia will certainly have its place in ESL grammar instruction when working
together with cognitive styles and the effective language teaching methodologies.
The purpose of this study was to investigate the relationships of hypermedia and
cognitive style on teaching subject-verb agreement to adult ESL learners in the U.S.
Research Questions
1. What is the effect of hypermedia-based instruction on the adult ESL learners’ learning
subject-verb agreement?
2. What is the relationship between cognitive style and ESL learners’ learning subject4
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verb agreement?
3.

What is the relationship between the mastery level of the subject matter and learning
subject-verb agreement?

4. What is the relationship between cognitive style and ESL students’ time on task?
5. What is the relationship between mastery level and ESL students’ time on task?
Limitations of the Study
Since little research on applying hypermedia-based gram m ar instruction to ESL
learners exists, it is very challenging to design and conduct a study on hypermedia-based
formal grammar instruction as grammar instruction, especially because grammar
instruction is a controversial topic. Even in considering grammar teaching and learning
without considering CAI/CBI, HAI/HBI, traditional and non-traditional grammar
instruction, the range of grammar categories and difficulty level in most studies is far
from being satisfactory, often resulting in non-replicated teaching materials and
measurements. Besides, there are some problems of hardware and software: (1) hyper
media is still in its early stages; (2) the authoring program, Director (version 5) or
Authorware (Version 3.5), although used by professionals, shares the limitation of other
scripting programs; (3) the speed, space, and quality of monitor display of the computers
in the lab where learners will learn grammar content are limited; and (4) the available
ESL gram m ar software programs are either of poor quality (Baker, 1995) or too
expensive to be used in this study.
Thus, there are some limitations of this study. It focuses on (1) English grammar;
(2) only subject-verb agreement; (3) adult ESL learners; (4) low-and intermediate-level
ESL learners before meeting the TOEFL requirements for academic study; (5) data only
in written form to avoid the learner’s unstable performance on a grammar test, oral
interview, or free conversation; (6) errors not separated into LI interference errors or
developmental errors due to the unavailability of reliable measurements and instruments
for analysis of interference; and (7) a relatively small sample of 16 students.
5
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Term Definition
Adult language learner: A post-adolescent or grown-up who leams a second or
foreign language.
Branching: A device in an interactive program which allows users to navigate
from a main or central structure to more specific units of information.
Browsing: A tool, either in the form of graphic or text that allows users to access
programmed information.
CALL: Computer-assisted language learning.
Cognitive style: It refers to stable traits that a person perceives and processes
information and the differences that a person exhibits during perceiving and learning new
information.
Communicative approach: An approach to language teaching with emphasis on
communicative use of language rather than attention to form or the study of language as a
rule-governed system; it focuses on communication of ideas instead of correctness of
language form.
Communicative competency: Ability to communicate with a native speaker of a
target language in everyday situation. The competence includes grammatical, sociolinguistic, and strategic competence.
Contrastive analysis (CA): A method focused on comparing and contrasting
differences between a native language and a foreign/second language in phonology,
grammar, and vocabulary.
Development errors: Same or similar errors committed by both native speakers
and FL or L2 learners during learning the language rather than caused by the differences
of two languages.
English-as-a-foreign language (EFL): English formally taught to the non-English
speakers in a non-English-speaking country and mainly used in the classroom setting.
Error analysis (EA): A method to analyze the learner’s errors by recording and
6
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categorizing the types of errors.
English-as-a-second-language (ESL): English formally taught to non-native
speakers in an English-speaking country.
First language (LI): A language which is acquired before the other language(s);
normally, it is the mother tongue.
Foreign language (FL): A language formally taught to the speakers of other
languages and not frequently spoken or written outside the classroom.
Grammar: It refers to generally acceptable and applicable principles or rules
governing sentence structures instead of customary use of individual words, word forms,
or pronunciation and intonation. Gram m ar consists of at least: (1 ) a description of
syntactic structure; (2) prescriptions for how to use structures and words; (3) rhetorically
effective use of syntactic structures; and (4) the functional command of sentence structure
that enables us to comprehend and produce language (Weaver, 1996).
Hypermedia: A computing system of an interactive program that non-linearly
presents the information in the forms of text, graphic, video, audio, and animation, and
provides a high-degree of flexibility and learner control.
Hypermedia-assisted instruction (HAI) versus computer-assisted instruction
(CAI): HAI refers to applying hypermedia software to teaching and learning, explicitly
indicating the concepts of node, link, path, non-sequential presentation of information,
and multimedia; whereas CAI refers to using computer and software (i.e., tutorial, drill
and practice, simulation, and educational games) to assist the instructor when teaching.
However, CAI could be a broader and less specific term used by some people to involve
all computer use for instructional purposes.
Hypertext: A software program that presents text linked to and/or back from other
text in a linear or non-linear way.
Inter-language (IL): The intermediate or emerging form of a learner’s own
language as he or she develops toward functional proficiency in the target language, or it
7

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

is “the variety of a language produced by non-native learners” (Swan & Smith, 1987, p.
ix).
L I interference: A phenomenon, also called negative transfer, in which the
knowledge of a native language impedes L2 learning due to word order or lexical
insertion.
Limited English proficient (LEP): minority students’ English language ability in
understanding, speaking, reading, or writing does not match the levels of their native
peers at the same age or grade in school and consequently inhibits or restricts their ability
to communicate in the language.
Link: Association between nodes or chunks of information.
Mastery level: It is a proficiency level based on a score in a standardized test such
as TOEFL test.
Multimedia: A system presenting information in more than one way in the form of
text, graphic, sound, animation and movie, normally in a sequential way.
Natural Approach: It refers to teaching language in communicative situations
without referring to the native language. There is no grammatical analysis, drilling or
theory involved in the approach (Richards & Rodgers, 1991).
Node: A chunk or unit of information in the form of text, graphic, video, audio,
animation, and windows that can be branched to from various points.
Path: Routes programmed or formed during navigation in a hypertext or
hypermedia environment.
Target language: A foreign or second language (L2) to be taught and learned.
Time on task: A period of time that a student actively engages in a learning task.

8
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REVIEW OF LITERATURE
This chapter reviews the research literature on three sections: grammar instruction
and learning, cognitive styles (field-dependent [FD] and field-independent [FI]), and
hypermedia. The intent o f this study is to find out a new approach to solve the problem of
ESL grammar instruction including error correction. First, because grammar instruction
for foreign and second language learners is a difficult task, the chapter includes the
different viewpoints of formal grammar instruction including error correction, the role of
Contrastive Analysis and Error Analysis hypotheses in identifying the roots of errors, the
major methods and approaches of second language teaching and learning, and the current
trends of communicative grammar instruction, meaningful input or processing, and
computer-assisted instruction (CAI) and hypermedia-assisted instruction (HAI).
Secondly, this chapter examines a cognitive style, FD/I, which has been of interest
to FL and L2 specialists because learners perform differendy in classroom and computing
settings. Included are the strengths and weaknesses of FIs and FDs, related to teaching
and learning; the influence of learning style on ESL learners’ performance; the relation
ship among learning style, CAI, and learners’ performance; and the measurement for the
cognitive style.
Finally, this chapter explores hypermedia, an innovative merging o f hypertext and
multimedia, which may enhance ESL grammar instruction and learning. In this section,
the advantages and disadvantages of hypermedia including CAI, the suggested solutions
to the problems, the relevant issues regarding FD and FI in hypermedia environments, and
the rationale to apply hypermedia to ESL grammar instruction and learning have been
discussed.
Grammar Instruction and Learning
Grammar instruction has been practiced for centuries, but since the emergence of
the Natural Approach, especially the Communicative Approach, the call for reexamining
and canceling the traditional ways of grammar teaching and learning has been growing
9
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louder and louder. Currently, a majority of teachers and researchers agree that grammar
should be taught and that students exposed to incorrect features without correction learn
errors as correct input and have higher levels of anxiety (Koch & Terrell, 1991; Terrell,
1991). Therefore, they focus on both fluency and accuracy by exploring communicative
grammar instruction and teaching grammar in.
Different Viewpoints of Grammar Instruction
A group of linguists, methodologists, and educators hold the opinion that
grammar should not be formally taught; rather, it should be naturally acquired through
extensive reading, writing, and communicating with native speakers. This group,
represented by Krashen, claims that the effect of grammar instruction and learning is
superficial, fragile, and short lived (Lightbown & Pienemann, 1990; Schultz & Laine,
1987; White, 1991). Maintaining that conscious knowledge o f grammar was available
only as a monitor or an editor, Krashen (1982) identified the conditions necessary for
monitoring as: (1) knowing the rule; (2) focusing on form; and (3) having time to apply
the rule. However, monitoring could slow down speech, curtail conveyance of
information, and impair accuracy when rules were too complex.
After conducting a thorough review of the studies on the effects of the different
kinds of grammar (i.e., traditional, structural, and transformational) and instructional
methods since the early 1960s, Hillocks and Smith (1991) stated that “none of the studies
reviewed for the present report provides any support for teaching grammar as a means of
improving composition skills” (Weaver, 1996, p. 13). Likewise, many other studies
confirmed that formal grammar instruction had not improved the quality of composition
and, thus, wasted time (Coppinger, 1991).
Along with the attack of formal grammar instruction is the accusation of
ineffectiveness of error corrections and treatments. Hammond (1988) remarked that error
correction were of “no value” (p. 414), and Truscott (1996) repeatedly claimed that
grammar correction in L2 writing classes should be abandoned. Researchers have stated
10
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that grammar correction can be very harmful because learners, afraid of making mistak-ps
and errors, have avoided attempting to produce difficult structures (Truscott, 1996).
However, there is a greater amount of support for grammar instruction and error
corrections in ESL teaching and learning than in native language acquisition. Schulz
(1996) has complained that researchers and theorists often generalized “from very limited
data and simplistic theoretical frameworks” that overlooked the intricate nature of
language acquisition, teaching, and learning (p. 343). When taking the Critical Period
Hypothesis into consideration, Larsen-Freeman and Long (1990) have argued that, in
general, only those learners who are prepubescent, have access to native-speaking peers,
and have enough rich and varied input from authentic materials can learn a foreign or
second language with native-like proficiency and accuracy, especially in the area of
pronunciation, without formal instruction. Otherwise, L2 learners eventually develop an
incomplete and defective interlanguage that reflects learning problems such as negative
transfer from the native language, simplification, over-generalization, and erroneous rule
formations (Richards, 1974). The significant difference between an L2 learner and a
native speaker is that an L2 learner has very limited knowledge about a target language
but a native speaker before entering school has naturally “acquired a complex set of
grammatical structures and a complex set of rules for combining elements into such
structures [i.e., a single T-unit or grammatical sentence embeds more deep(er)
structures]” (Weaver, 1996, p. 33).
Although some studies have reported that formal grammar instruction has a short
term effect, there is evidence to prove that grammar instruction results in a long-term
effect. Some studies have disclosed that form-focused instruction has a lasting effect on
some structures (White, Spade, Lightbown, & Ranta, 1991). More recent studies have
defended that formal grammar instruction including explaining the rules, enhancing the
consciousness of forms, and correcting errors can improve L2 acquisition (Aljaafreh &
Lantolf, 1994; Chambers; 1994; Dekeyser, 1995; Doughty, 1991; Doughty & Varela,
11
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1995; Fotos, 1994; Green & Hecht, 1992; White et al., 1991), at least in terms of handling
certain types of errors made by the learners (Hedayet, 1990; Kubota, 1995; Ree, 1994;
Schulz, 1996).
Recently, whether grammar should be taught is no longer the focus or interest, but
how and when to teach second language learners gram m ar in a c o m m unicative, approach
have become paramount. Instead of focusing on production in the traditional grammar
instruction (explanation + practice [mechanical drill]), grammar in c o m m unicative
teaching advocates input processing, structured input, and structured output (Lee &
VanPattem, 1995; VanPattem & Cardiemo, 1993). L2 experts suggest that grammar
instruction should be implicit and inductive (DeKESER, 1994; Koshi; VanPattem) as
well as input oriented (Lee & VanPattem; VanPattem). Input-based instruction in
grammar, called processing instruction through meaning-bearing and comprehensible
input so that learners can achieve correct form-meaning connections, is to draw learners’
attention to pertinent features of grammar and the process of the grammatical items
instead of production. Input in processing instruction is structured input because it is
carefully and purposefully selected to emphasize a specific gram m ar item (Lee &
VanPattem). Another similar grammar instruction approach is grammar consciousnessraising task (Fotos, 1994; Fotos & Ellis, 1991) which advocates form-meaning
connection and uses L2 grammar problems as the task content. In processing instruction,
a paradigm should appear after learners successfully acquire a set of forms or structures
that are separately taught. This paradigm is good for learners to know and review what
has been learned.
Structured input is vital in communicative grammar instruction; so is structured
output which stresses form with meaning. It has two noticeable features—(1) information
to be exchanged is unknown, and (2) learners should access and retrieve a grammatical
item to convey meaning. Unlike the output in mechanical practice in which learners can
provide one and only one answer without understanding the stimulus/meaning or even in
12
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meaningful practice in which learners have to understand the meaning in order to provide
the only one answer, communicative drill creates an array of unknown or unpredictable
learner responses while it focuses on meaning at the same time. Thus, structured output
activities do not abandon drill and practice but emphasize c o m m un ica tiv e and real-life
production by calling learners’ attention to form-meaning connections in c o m m unication
Gram m atical E rrors and the Related Issues
In order to achieve ideal results of grammar teaching and learning, FL and L2
specialists have conducted numerous studies on language transfer, a term coined by
Selinker (Gass, 1979) and redefined later (Gass & Selinker, 1992) as negative transfer,
positive transfer, and neutral transfer. These researchers maintain that they believed that
negative transfer “is the single most important factor in causing lexical and grammatical
errors” (Sheen, 1980, p. 111). They have found considerable evidence of LI interference
in the ESL learners’ grammar performance (Suzuki, 1996; Swan & Smith, 1987;
Syamala, 1991), strategy transfer in terms of over-generalization, simplification, and
structural misrepresentation (Dulay & Burt, 1974; Gass & Selinker; Le-Compagnon,
1984; Lowenberg, 1986; Sheen; Syamala), the uneven amounts of LI interference ranging
from zero percent to 70 percent (McClure et al. 1993; Sheen), and a negative relationship
between language interference and learners’ proficiency levels (Poulisse & Bongaerts,
1994; Zutel & Allen, 1988). When analyzing their learners’ grammatical errors, they
applied both Contrastive Analysis (CA) and Error Analysis (EA) because CA can provide
guidance and explain FL or L2 speakers’ avoidance behaviors whereas EA can handle the
analysis of actual errors to confirm CA (Bowen, Madsen & Hilferty, 1985; Schachter,
1974; Tsiouris, 1990; Zobl, 1982).
One of the frequently used methods in CA is the Grammaticality Judgment Task
including the multiple-choice test (Kleinmann, 1977; White, 1985). The other two
methods are translation (Ghadessy, 1980; Kirstein, 1972; Tsiouris, 1990) and cloze tests
(Tarone, 1974). The measurement of errors via EA can also be accomplished through
13
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recording conversations or oral presentations and then analyzing the grammatical errors
(Azevedo, 1978; Dulay & Burt, 1974).
Categories of G ram m atical E rro rs in Research Articles
Labov stated that "If linguistics can be said to be any one thing it is the study of
categories..." (see Taylor, 1989, p.l). Similarly, in discussing grammatical errors,
researchers and teachers tend to classify errors into categories in one way or another.
Although grammatical errors are often superficially and vaguely treated as omission,
insertion, and incorrect use, or many studies have covered only some easily identified
grammatical phenomena, or many grammatical errors could not be classified according to
the general categories (Chambers, 1994; Duskova, 1969), or none of the existing studies
have explained why the grammatical errors are classified into those categories, the
conventional categories of English grammar points are widely acceptable and referable.
Subiect-Verb Agreem ent
Research on subject-verb agreement is necessary and important because this type
of agreement extensively exhibits in human languages (Nicol, Foster & Veres, 1997;
Vigliocco, Butterworth, & Semenza, 1995). Generally speaking, learners make mistakes
or errors owing to the number that a head noun expresses and the intervening part
between the head noun and the verb. Furthermore, some researchers have found that
subject-verb agreement errors occur more frequently to a singular head noun followed by
a local plural noun than to a plural head noun followed by a singular local noun although
the frequency of English singular nouns is higher than that of plural nouns and children
acquire singular nouns earlier than plural nouns (Bock & Miller, 1991; Eberhard, 1997;
Nicol, Forster, & Veres, 1997; Vigliocco, Butterworth, & Semenza, 1995). The
explanations to the causes of an unbalanced amount of subject-verb errors are: (1) an
asymmetry in the grammatical representation underlying singular and plural count nouns;
(2) short term memory; (3) attraction of the local noun; and (4) left-ward rather than
right-ward transmission of information in noun phrases as subjects. That plural nouns are
14
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marked whereas singular nouns are unmarked refers to asymmetry so that learners
mistakenly replace unmarked nouns with marked nouns (Bock & Eberhard, 1993). When
processing information, learners can forget a singular head noun interfered by a long
phrase or a clause between the head noun and the verb. In addition, closer to the verbs in
the same sentence, a local noun in an intervening phrase or clause attracts learners'
attention so that learners make an agreement between the local noun and the verb, leading
to subject-verb agreement errors. Some researchers explained that a feature transmission
was from the local noun phrase to the head noun phrase and then to the verb; therefore,
learners mismatched the head noun and the verb.
Researchers have not only discovered that both native and ESL learners
committed numerous subject-verb agreement errors but also investigated phenomenon in
regard to error gravity and error hierarchy. Concord or subject-verb agreement appeared
in the third position of James’ is (1977) hierarchical order and the sixth position in
Hughes and Lascaratou’s study, but it was at the top of Elena and Rider’s (1993)
“absolute hierarchy” which had been confirmed by at least one other study.
Even though the gravity of errors pertinent to subject-verb agreement varies, most
researchers have a close term to describe the category (Amberg, 1984; Morrissey, 1983).
Some researchers may use concord (Elena & Rider, 1993); others may prefer subjects and
predicates (Arani, 1993), subject-verb agreement (Belanger, 1986; Dulay & Burt, 1973,
1974; Zobl, 1979), or subject-verb concord (Liou, 1991). However, the treatment of
subject-verb agreement is greatly different among the existing grammar books and
workbooks because its coverage in many grammar books is very limited.
Cognitive Styles
Second language researchers and educators have been interested in the application
of cognitive theory to second language acquisition for a long time (Naiman, Frolich,
Stem, & Todesco, 1978; Skehan, 1989). Until thel970s, L2 researchers looked into the
literature on cognitive styles for feasible explanations of the success of individual L2
15
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learners. In examining second language proficiency, Cummins (1991) grouped factors as
(1) attribute-based aspects influenced by the stable attributes of the learner such as
cognitive ability, style, and personality and (2) input-based aspects influenced by the
quality and quantity of second language input. One of the cognitive styles, field
dependence (FD) and field independence (FI), has been of great interest for second
language researchers and educators (Johnson & Rosano, 1993), and the Group Embedded
Figures Test instrument surpasses any other dimensions of cognitive styles in extent and
quality of ESL research (Siebenman, 1984).
Definition and Classification
Ausubel (1968) defined cognitive styles as self-consistent and enduring individual
differences in cognitive organization and functioning, or how the mind actually functions
and processes information, as well as each individual's perception of the information.
Cognitive style refers to “psychological dimensions that represent the consistencies in an
individual’s manner of acquiring and processing information” (Ausbum & Ausbum,
1978, p. 338). Jonassen and Grabowski (1993) stated that “cognitive styles represent
stable traits that learners employ in perceiving information and stimuli while interacting
with their environment” (p. 173). Messick (1984) defined cognitive styles as “character
istic self-consistencies in information processing that develop in congenial ways around
underlying personality trends” (p. 61). In 1971, Coop and Sigel used the term cognitive
style “to denote consistencies in individual modes of functioning in a variety of
behavioral situations” (Goldstein & Blackman, 1978, p. 3). Cognitive style refers to the
way a person takes in and processes information as well as the differences in the way that
people perceive and learn (Witkin, Moore, Goodenough, & Cox, 1977).
Learning styles have been interchangeable with cognitive styles in the past,
because psychologists and researchers consider that “learning styles, in effect, are applied
cognitive styles, removed one more level from pure processing ability” (Jonassen &
Grabowski, 1993, p. 233). However, learning style is a broader term described as
16
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cognitive, affective, and psychological attributes steadily marking learners’ perception
and interaction with and response to the learning environment (Keefe, 1979).
Field Dependence (FD) and Field Independence (FT)
Definition of FD/I. Witkin, Oltman, Raskin and Karp (1971) have defined FD/I
as “the extent to which the organization of the prevailing field dominates perception of
any of its parts” (p. 7). FDs have difficulty in locating the information that they are
seeking because the other information (i.e., surrounding contextual or perceptual field)
blurs their view. However, FIs find it easier to locate and select the important information
from its surrounding field. FD/I is also referred to as a global versus analytical/articulated
way of experiencing the environment. As the surrounding perceptual field tremendously
influences FDs, they see the forest instead of trees. More externally oriented, FDs readily
accept the cues leading the way to understanding the content. On the other hand, FIs are
internally oriented so that they tend to disregard external cues and impose their own
learning models or knowledge structures on the new content (Jonassen & Grabowski,
1993).
Factors Influencing FD/I. In fact, most people are in-between these two
extremes, and their FD/I styles are not fossilized. Gurley in 1984 claimed that adults,
especially those adult learners, were more field independent (as cited in Jonassen &
Grabowski, 1993). But their field independence gradually decreased throughout the rest
of life, so that older people became more field dependent again like children (Witkin et.
al., 1971).
In addition to the factor of age, other factors such as gender also influence the
formation of FD/I styles. Formal education has an important role in increasing FI as
people receive analytic, systematic, and experimental training. Ritchie (1988) has found
that maternal dominance, mother strictness, mother punishment, greater strictness, and
physical and severe discipline were highly related to the tendency of FD. Females were
generally more FD than males (Witkin, 1954; Witkin, Dyk, Faterson, Goodenough, &
17
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Karp, 1962). Later, Witkin (1967) suggested that F D /I be used in comparing certain
cultural groups and found that F D /I was associated with such cultural factors as
socialization practices, degree of social strictness, ecological adaptation, and biological
effects. Mebane and Johnson’s (1970) study of Mexican children showed that Mexican
children were more F I owing to low levels of punishm ent from their parents. American
teachers’ cognitive style were more toward the end of FI because their culture valued
more independence and freedom (Ramirez, 1973).
C haracteristics of FD/I. There are many characteristic differences in field
dependence and field independence. FDs are global so that they easily acquire unrelated
facts; they are conventional and traditional so that they are easy to be influenced by the
salient features or structure/format or facts and more readily accept ideas as presented or
get ideas from others. Contrarily, FIs are analytic so that they absorb information to suit
their conceptual schemes; they are experimental so that they generate their own structures
and hypotheses and represent concepts through analysis. Externally directed, FDs are
sociable, affiliation oriented, interpersonal, sensitive to, or affected by others and external
stress. Internally directly and distant in social relations, FIs are individualistic, competi
tive, interpersonal, reserved, insensitive to social undercurrents, and inattentive to social
cues. Valuing friendship, FDs are good conflict solvers while FIs are oblivious to social
environments and ignore external stress. In school, FD students tend to strengthen their
teacher-student relationships by seeking guidance, positive sanctions, pleasant encourage
ment, and motivation from their teachers; however, FI students tend to work alone, like to
complete their tasks, and seek no social awards (Jonassen & Grabowski, 1993; Ramirez,
1982).
Research Related to FD /I and Instruction
Many researchers have conducted their studies on field dependence/independence
and instruction, revealing important relationships between instruction and students’
performance. Matching the characteristics discussed above, the tendencies and behaviors
18
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of FD/I as cited in Jonassen and Grabowski’s Handbook o f Individual Differences (1993),
along with some other studies, are summarized below.
In math lessons FDs learned most from maximum guidance, but FIs learned most
when provided with the least amount of guidance and the most opportunity for selfdiscovery (Adams & McLeod, 1979). FDs benefited most from advance organizers used
with specific reference to their attributes (Satterly &Telfer, 1979). Contrary to other
studies, Jolly (1980) found that FDs instructed by FI teachers profited more than FD
students taught by FD teachers while all students learned more from FI teachers. After
well-structured and well-integrated instruction, FDs learned as well as FIs although they
could not match FIs in loosely structured pre-instruction (Lambert, 1981). FDs could not
perform as well as FIs in an individualized and self-paced course (Wilbom, 1981). When
paired up, FDs worked worse than paired FIs but, when mixed, achieved intermediate
outcomes (Frank & Davis, 1982). FDs had more difficulty in taking notes in outline
format than FIs, but teachers could help FDs learn much better if they provided FDs
organizational outlines or structures and skills to take notes (Frank, 1984). Under the
treatment of prequestions, FDs extended incidental and overall retention but performed
more poorly than FIs without question treatment (Chobot, 1984). FDs were more ready to
accept feedback from FD instructors; a probing style fit FDs better while an analytical
style better suited FIs (Rosenberg, 1985). In the computer-assisted instruction and
learning environment, FDs responded faster and made fewer errors if provided
explanations and strategies to handle their errors, while FIs performed faster and
committed fewer errors without explanations (Hedberg & McNamara, 1985). FDs were
less likely to join in correspondence study, but FIs were just the opposite (Thompson &
Knox, 1987). FDs had higher scores in passages with headings while FIs performed better
without headings (Thompson & Thompson, 1987).

19

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

FD/I and Learning
FDs were poorer at testing hypotheses than FIs in problem solving (Davis &
Haueisen, 1976). FDs relied more heavily on salient cues to learn concepts, were more
influenced by negative reinforcement, and did better in incidental social information
(Goodenough, 1976). Empowered with cognitive ability to restructure and organize
information to fit their schemata, FIs achieved a higher proficiency level, especially
females (Hanse, 1980). More FDs failed in and dropped out o f nursing courses than FIs
(Goodfellow, 1980). FIs were more successful in divergent tasks including media skills
and course design than FDs (Jonassen, 1980). FDs encountered more problems in
abstracting related information from instruction embedding more complex learning
activities (Canelos, Taylor, & Gates, 1980). FDs were less capable of applying rules to
new contexts or generating rules to solve new problems (Maloney, 1981). In learning
concepts and applying rules, FDs reflected lower achievement in mathematics (Vaidya &
Chansky, 1980).
FD/I and ESL Learners
The studies on ESL learners' cognitive styles revealed that instructional styles
matched to the learners' styles resulted in better learning (Chapelle & Jamieson, 1986) or
higher scores, factual knowledge, attitudes, and efficiency (Domino, 1979). Concerning
the specific styles, FI learners worked faster (Jamieson & Chapelle, 1987), scored higher
on all the language measures (Chapelle & Roberts, 1986; Hansen & Stansfield, 1981), or
learned more than FD from the computer simulation/games (Jamieson & Chapelle, 1992).
On TOEFL tests, FI served as a significant predictor of success if combined with an
attitude measure (Jamieson & Chapelle).
Cognitive Styles and Computer-Assisted Instruction (CAD
Although there are not many studies or experiments on cognitive styles and
computer-assisted instruction, there are far fewer on cognitive styles and hypermedia. In
order to design and develop a practical and effective individualized CAI instruction by
20
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investigating the relationship between the contextual organizers and FD/I, Meng and
Patty (1991) conducted a study on the four types of advance organizers (i.e., written
advance organizers, written post-organizers, illustrative advance organizers, and illustra
tive post-organizers) on 276 subjects of three cognitive styles—field dependence (i.e., a
score above one half standard deviation of mean), field independence (i.e., a score below
one half standard deviation of mean), field-intermediate group (i.e., a score within one
half standard deviation of mean)—during CAI use in social studies. After the
measurement was judged by a group of faculty, the subjects in both control and
experimental groups were required to complete posttest and retention tests without
exchanging or discussing the content. The 3 X 5 design and the Duncan multiple-range
tests yielded the following significant results: (1) written advance organizers were less
effective rather than more effective in the instruction; (2) illustrative advance organizers
were most beneficial to FD students but post-advance organizers were most suitable for
FI students; (3) contextual organizers showed a growing effectiveness as memory of the
contextual organizers reduced; and (4) illustrative post-organizers were more suitable for
the field-intermediate group. In addition, the researchers have found that fieldindependent learners were not benefited or impaired from contextual organizers as FIs
created their own structures and tested their own hypotheses rather than accepted the
contextual organizers. The researchers remarked that the frequendy used method of
dividing subjects into F-intermediate, FI, and FD based on the 27% from each extreme
was unscientific.
Instruments for M easuring Field Independence/Dependence

So far, there are several instruments available for measuring FI/D: Auditory
Embedded Figures Test (AEFT) (White, 1954), Tactile Embedded Figures Test (TEFT)
(Axelrod & Cohen, 1961), Hidden Figures Test (HFT) (French, Ekstrom, & Price, 1963),
Closure Flexibility Test (Concealed Figures) (Baehr, 1965), Embedded Figures Test
(EFT) (Witkin et al., 1971), and Children’s Embedded Figures TEST (CEFT) (Witkin et
21
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al., 1971), None of these, however, are as frequently used as Group Embedded Figures
Test(GEFT).
Instead of being individually administered, the GEFT, consisting of two forms, is
a group-administered, 25-item test distributed in three time sections (i.e., 2, 2 and 5
minutes each), with the similar form resembling the EFT test. It requires the individual to
trace one of eight simple figures grounded in the more complicated figures. Its reliability
is .82 and correlates to the EFT from .62 to .82 (Jonassen & Grabowski, 1993).
Hypermedia
The mix of technologies and capabilities of hypertext and multimedia has led to
the birth and development of hypermedia. Traced back to 1945, in introducing the
concept of hypertext along with the description of the machine, the Memex, which
allowed users to browse and make notes, Vanevar Bush analogized a nonlinear
restructuring of text to the associative nature of the human memory (Parsaye, Chignell,
Khoshafian, & Wong, 1989). However, researchers credited Nelson “who actually coined
the term hypertext” which originated from his Xanadu Project which was started in 1960s
and then taken over by Autodesk in 1988 (Parsaye, Chignell, Khoshafian, & Wong, p.
230).
Hypermedia is an entirely new kind of media experience bom from the marriage
of TV and computer technologies. Its raw ingredients are images, sound, text,
animation, and video, which can be brought together in any combination. It is a
medium that offers “random access”; it has no physical beginning, middle, or end.
It is this combination of random access with multiple media that opens up such
exciting possibilities for radically new ways to communicate ideas, information
and entertainment. (Cotton, Oliver, & Garrett, 1993, p. 8)
Definition of Hypermedia
Gluck (1989) defined hypertext as “the use of a computer to automate the links
and follow their paths through chunks of information until the user is satisfied” (p. 2),
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whereas he viewed hypermedia as the means to navigate through “chunks of information
in several different media” (p. 2). Besides describing hypertext as non-linear and
fragmented, Jonassen (1989) also introduced the concepts of associative links, nodes,
chunks, and network in order to address the relationships of segments of information.
In summary, (1) hypermedia uses the power of the computer and multimedia to
present a huge amount of information; (2) hypermedia displays information in segments,
chunks, or nodes which are interrelated/associated with or connected/linked to one or
various nodes; (3) hypermedia provides content in a non-sequential or non-linear way
with a high level of learner control so that users can randomly access the information
according to their needs, interests, or choices.
Advantages of Hypermedia
Before examining the advantages of hypermedia, it is necessary to review the
advantages of computer-assisted instruction (CAI) which has strengths shared by hyper
media, though some instructional technology specialists have clearly stated the
differences between (1) CAI whose traditional forms are drill and practice, tutorials,
simulations, and games and (2) HAI which is a current innovative system of “direct user
control and manipulation in learning and incidental learning in educational environments”
(Heller, 1990, p. 432). Wang and Chan (1995) have listed several advantages of CAI such
as (1) alternative teaching techniques, (2) unlimited patience of computer, (3)
individualized instruction, (4) ability to provide simulations, (5) supply of instructions on
demand, and (6) positive attitudes of learners. Other advantages are enriched learning
environments (Cohen, 1993), willingness to repeat or to accomplish assignments
(Bowman & Plaisir, 1996), increased attendance (Bowman & Plaisir), increased
enrollment (Olsen, 1980), opportunity of cooperation (Wrigley & Guth, 1992), student
success (Bowman & Plaisir), multiple sources and large quantity of information as well
as formation of good personalities in terms of encouraging self-learning, selforganization, self-esteem, concentration, memory, methods of work, and the pleasure of
23

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

working (Cohen). Hypermedia also embodies some of the other strengths of technology
such as active learning, empowerment, reduction of learning time, enjoyment of learning,
problem solving, and creative and critical thinking (Bagley & Hunter, 1992).
Liu (1992) identified seven different features between communicative CALL and
hypermedia; however, many ESL educators and researchers probably still have not been
aware of the differences between CA1/CALL and HAL The parallel features between
communicative CALL and hypermedia are: (1) CALL does not impose gram m atical
sequencing whereas hypermedia program is non-sequential and nonlinear; (2) CALL
provides helpful hints whereas hypermedia presents information in context; (3) CALL
provides some learner control whereas hypermedia grants high level of learner control;
(4) CALL relates students to subject matter in a personal way whereas hypermedia
encourages students to construct their own knowledge structure; (5) CALL allows
students

to create their own learning experience whereas hypermedia better

accommodates learners with different styles; (6) CALL has learners perceive tasks as
supplementary to motivation whereas hypermedia uses multimedia as a source for
motivation; and (7) CALL makes students view tasks as novel activities whereas
hypermedia provides a new experience.
The most striking advantages of hypermedia different from other normal
hypertext-only or multimedia-only programs can be summarized as: (1) multiple channels
of input through the forms of text, audio, video, graphics, and animation; (2) high degree
of flexibility to explore network-linked information owing to associated nodes and
interlinks resembling the human mind; (3) many varied associations which are not only
built in the program but also formed by users during branching nodes and links; (4) high
levels of learner control enabling users to absorb course content, providing new ways of
learning how to learn, and requiring learners to apply higher order of thinking skills in the
fluid environment in which learners consistently make decisions and evaluate their
progress (Marchionini, 1988); and (5) the possibility of changing the roles and interaction
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between teachers and learners giving a rise to the opportunities to increase human-human
interaction (Marchionini).
Disadvantages of Hypermedia
When discussing the disadvantages of hypermedia, it is also necessary to mention
the weaknesses of CAI since those general problems may also apply to hypermedia. The
disadvantages can be (1) isolation from human interaction, (2) non-transferability of
programs between computer platforms, and (3) poor software. Other weaknesses are cost
and non-alignment with classroom time.
The specific disadvantages of hypermedia are disorientation, distraction,
technological progress, and human psychological and sociological questions (Dede &
Palumbo, 1990; Henry, 1994; Jonassen, 1989; Liu, 1992; Marchionini, 1988) although
the terms may be slightly different (Brusilovsky, Kommers & Stritz, 1994; Leader &
Klein, 1994). The explanation to disorientation can be in other terms, “hyperchaos” and
“confusion,” (i.e., users get lost because there are too many choices, links, and concepts
from chunks of information [Barron & Orwig, 1993], or in other words, too large of a
quantity of information and “lack of feedback about quantity or scope” [Marchionini,
1988, p. 10]). A very high degree of flexibility of navigation and learner control causes
users to miss varied amounts of important information or misconceptualize content
during browsing in addition to the distraction possibly caused by animation, pictures, and
sounds. Jonassen (1989) has applied the term “cognitive overload” to refer to the
phenomenon that hypermedia might overload users as it has so many options for
accessing information, and, thus, they can be puzzled about keeping track of links and
making decisions about where to go. Technological problems here refer to, for some
computers, the low speed of information access, poor quality of graphical display, and
different commands which may reduce the effect of hypermedia-based instruction or
learning. Psychological and sociological problems, in effect, exist in common technology
use in education and many other areas such as a change of thinking, equity, access to
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equipment, and alienation o f human relationships.
Hypermedia and Cognitive Styles
That hypermedia has different effects on cognitive styles has been discovered in
some studies. FI students did better than FD students in all treatments (i.e., a map, an
outline, and screen titles) (Repman, Rooze, & Weller, 1991). FD trainees tended to apply
bottom-up strategies to branch from details up to main points, forming their knowledge
structures through hands-on experience (Stanton & Stammers, 1990). Supporting the
characteristic of FIs—preferring to restructure information—another study showed that the
FI students performed better in the controlled and semantic selection treatment than the
browser treatment (Jonassen & Wang, 1993). In a hypertext environment, however, some
studies showed that the subjects using the hypertext tools were not significantly different
in exploratory and directed searches (Hammond & Allinson, 1989), or a tool did not yield
better learning than the other kinds of tools (Jones, 1989; Wright & Lickorish, 1990).
As the conflicting findings may be due to subjects’ having little training or
practice to use the tools before the studies, Leader and Klein (1994) trained their 75 adult
subjects in an intensive ESL program to be fam iliar with instructional procedures and a
HyperCard database called EarthQuest, and then conducted a study on the effects of
search tools (i.e., all tools, browser, index/find, and map) and cognitive styles on the
students’ performance in hypermedia database searches. The students in six classes
voluntarily participated in the two 75-minute class sessions. A 4 X 2 posttest-only
experimental design, the Barlett-Box F test, and MANOVA have showed that within the
index/find treatment and map treatment, FI students performed significandy better than
FD students. When examining the relationships between tool use and cognitive styles, FI
learners viewed considerably more screens than did FD learners. In comparing tool use,
they discovered that the students using the browser tools significantly accessed more
screens than those learners using the index/find tools; similarly, the students using the
graphic text buttons significantly accessed more screens than the learners using index/find
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tools. Within the index/find treatment, FI students significantly outperformed FD
students, but FI and FD students were not significantly different in the both treatments:
browser treatment and all-tools treatment. In the all-tools group, the learners accessed the
screens spending 70 percent of the time for the browser, 28 percent of the time for the
index/find, and two percent of the time for the map. One interesting finding was that FI
learners did better than FD learners in the treatment of the map tool, which was similar to
those findings related to the index/find treatment. The researchers explained that the maps
did not exist on every screen so that the learners had to access them on separate map
screens, which was more suitable for FI learners who could transfer concepts to a new
context.
Hypermedia and ESL Learners
Liu and Reed (1994) found that ESL learners applied various learning strategies to
acquire English vocabulary in the hypermedia-assisted setting. FD students spent more
time using the courseware and used it more often than FI students; FD students used the
video format more although they were not much different from FI students in accessing
graphic and textual media; and FD students tended to use the features representing the
wholeness of content whereas FI subjects preferred to select component features.
Another study dealing with hypermedia was intended to find out the effect of a
HyperCard-based program on second language acquisition (SLA) and the effect of
HyperCard instruction on attitudes toward computers (Toro, 1995). The study showed
that 12 undergraduate Spanish learners in a 16-week course of linguistic and
communicative competence performed significantly better in their posttest and retention
test than the pretests. There were some other findings such as FIs’ scoring higher than
FDs in the post-Spanish proficiency test, the learners’ positive attitude toward
hypermedia, a decrease in anxiety while an increase in performance, and the use of
hypermedia and traditional instruction favoring both styles. However, contrary to the
finding in the other studies, FIs in this study were not better in linking the grammatical
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concepts being covered in class than FDs. Also there was no clear relationships between
Spanish proficiency scores and the correctness, the depth, and the breadth of mid
knowledge maps and post-knowledge maps.
CAI in ESL grammar
So far, there have been several studies on C A I in ESL grammar teaching and
learning. Scane et al. (1991) conducted a study on the usefulness of C A I program in
teaching grammar and composition skills to adult learners, revealing that the computers
had a strong motivating effect on adults when learning ESL grammar. Sentence
expansion techniques for college-level remedial English were also very helpful for ESL
grammar improvement (Boss, 1985). The ESL learners enhanced their learning in
expanding their sentences by experimentation, alleviating their concern about making
errors and building confidence in their knowledge of appropriate sentence structure and
grammar. Similar results from C A I in ESL grammar instruction and learning were
discovered by Butler (1991) and Marcus (1992). Besides, using a word processor (Dam et
al, 1990) and e-mail (Telia, 1992) to teach and learn writing might enhance grammar
learning.
Some studies have surpassed the limitation of integrating CAI into grammar
instruction. Nagata and Swisher’s (1995) study on the comparison between two types of
computer-generated feedback (i.e., traditional [providing simple information about
missing and/or unexpected words] and intelligent feedback [informing learners of the
nature of errors in the form of metalinguistic rules]) demonstrated that intelligent
computer feedback improved learners’ performance. Jamieson and Chapelle (1984)
addressed a current challenge in grammar instruction which was to improve the
assessment of students' answers by "intelligent" computer programs which could identify
the learners’ misconceptions and include answer-judging algorithms, which are authoring
systems capable of identifying errors as well as programming languages designed for
natural languages processing. Hull et al. (1987) reported their results, from research
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related to pattern-matching programs which detected and eliminated English grammatical
errors, that computerized editing not only helped students locate and correct errors but
also provided instructors more time to discuss other writing skills. In addition, they
discussed the pedagogy of editing and the ways to increase the power of the computer to
detect errors in natural language texts.
Rationale for Applying Hypermedia to Education
Several reasons have justified the implementation of hypermedia-based instruc
tion in ESL grammar. The advocates of hypermedia have claimed that hypermedia
resembles human associative memory and, thus, serves as powerful cognitive amplifiers
(Marchionini, 1988). With the available traditional textbooks and media short of the
flexibility and power to present content in a real-life learning situation and a problem
solving environment, “hypermedia, with its rich sensory mix of media promises a
solution to some of these problems” (Cotton, Oliver & Garrett, 1993, p. 34). Capable of
storing various types and levels of knowledge in many different nodes with many
alternative connections and structures (Park, 1991), hypermedia systems can promote the
contextual and affective approach of personal learning, a kind of learning which is
considered to be extremely important by Rogers (1951) and can better suit the needs and
levels of learners.
Integrating hypermedia into education and training makes students leam faster and
better; thus, a huge amount of time can be saved for other activities such as critical and
creative thinking. The different amounts of learning time saved ranged from 88 percent
(Kulik, Bangert, & Williams, 1983) to 71 percent (Kulik, Kulik, & Schwalb, 1986) to 39
percent (Kulik, Bangert, & Williams). Moreover, people learning the material faster and
better in an interactive instructional environment had better attitudes toward learning the
materials (Bosco, 1986; Fletcher, 1989,1990).
Hypermedia can easily provide advance organizers, a concept from Ausubel’s
theory of learning (1968), to increase learning. More than a dozen studies have shown
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that the use of learning objectives as advance organizers before the content promotes
intended learning and has a positive influence on incidental learning (Heller, 1990).
Hypermedia also owns many indispensable characteristics of discovery and
incidental learning; therefore, it can enhance students’ natural and spontaneous desire to
explore the environment and improve learning (Heller, 1990). One of the most
extensively verified important attributes of discovery learning is that it can stimulate
motivation, a factor that most instructors want for their learners in order to accomplish
the learning tasks (Vidder & Levine, 1979).
Hypermedia supports the current second language acquisition theory that stresses
the importance of holistic, comprehensible input, meaningfulness, and authentic language
use in context-rich and anxiety-free environments. Psycholinguistics and general learning
theorists point to the need for active student participation, multi-sensory involvement,
problem-solving activities, and instant feedback. Hypermedia creates opportunities for
self-paced study, offering options for varied interests and accommodating differences in
learning styles. All of these learning conditions can be met by an interactive videodisc
program (Schulz, 1988).
Sum m ary

Formal grammar instruction including error corrections has existed for a long
time. Those people against formal gram m ar instruction and error correction believe that
FL and L2 learners should Ieam a foreign or second language as naturally as they
acquired their native languages through intensive oral communication or communication
with native speakers if possible. Furthermore, finding that the effectiveness of formal
gram m ar

instruction and error correction is not long-lasting because many of the FL and

L2 learners reproduce their errors after instruction, many experts strongly advocate
achieving communicative competence by communicating in a comprehensible context or
discourse. With behaviorism criticized since the 1960s, ESL specialists have also shifted
their interests from focus on forms (i.e., grammar rules and vocabulary) to function (i.e.,
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communication).
However, many teachers and theorists still support formal grammar instruction,
holding that it is necessary for the learners to be familiar with forms or sentence
structures. They believe that post-adolescent and adult learners cannot have adequate,
varied, and rich input from the native speakers or authentic materials; therefore, it is very
questionable to totally abandon gram m ar instruction. This group has criticized the other
side that deliberately neglects the efficacy of grammar instruction. Furthermore, being
aware of the importance of analysis of errors embedded in grammar instruction, this
group believes that errors can contribute to creating the instructional materials and
adapting teaching strategies more appropriately. The failure of grammar instruction and
error correction is due to improper description, explanation, teaching methods, and
instructional materials in addition to misunderstanding the nature of the errors, learners,
and psychological factors.
After many years of research and debate, both sides have a better understanding of
the strengths and weaknesses of the existing approaches and methods in language teach
ing and tend to accommodate the idea of eclecticism, structuralism, and communicative
competence (i.e., grammatical, sociolinguistic, and strategic competence). Realizing the
weakness of the traditional grammar-rule books which are prescriptive, the language
teachers today are endeavoring to adopt descriptive methods to teach grammar in context
through speaking, listening, reading, and writing rather than isolating the language or
grammar (Tarone & Yule, 1991). More and more people have accepted that, without
knowledge of grammar and competence in using it, the learners will not be able to
communicate properly or effectively, especially in academic areas.
Teachers can use both CA and EA approaches to diagnose learners’ grammatical
errors influenced by LI, developmental errors, rule formation, overgeneralization,
simplification, or unobservable problems due to the strategy of avoidance. When dealing
with analysis or measuring grammar competence, teachers or researchers can apply the
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instruments such as Grammaticality Judgment which has been highly praised to be “an
extremely useful method for providing teachers with some insight into what their learners
perceive to be grammatical” (Tarone & Yule, 1991, p. 74), or the other approaches such
as multiple-choice test, cloze, conversation, and translation.
Because FD and FI cognitive styles have an important role in successful language
learning, the language teacher should be aware that different styles have their strengths
and weaknesses so that they should make their teaching methods, approaches, materials,
and even their own styles suitable for their learners. Generally speaking, FD learners are
more global, sociable, and externally directed, so teachers should provide advance
organizers, communicative opportunities, and praise and encourage them when they
progress and maintain good relationships with them. For FI students who are more
analytic, individualistic, conceptually oriented and internally directed, instructors should
provide post organizers, self-paced learning opportunities, and minimum guidance. In
learning grammar, FI students may encounter fewer problems and tolerate ambiguity,
whereas FD students may be better at classroom discussion, role-playing, presentation,
and note taking. Some studies have shown that, in computer-based instruction and
learning, FD learners may need less time to respond and make fewer errors when
explanations and strategies are provided, but FI learners can respond faster and commit
fewer errors when not given discussion or explanations. FI learners may perform better
with text tools than FD learners whereas their performance is not significantly different
when they search with a graphic browser.
With the speedy progress of technology, the widespread use of computer and other
technology in education, hypermedia especially has been increasingly prominent. An
innovative

tool possessing many advantages, hypermedia has its own unique strengths

including the power of non-sequentially and randomly presenting the huge amount of
information in linked chunks and providing a high level of learner control, so that users
can randomly access the information in different paths according to their needs, interests,
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and choices. Perhaps, association is the most important and extraordinary feature of
hypermedia because of its resemblance to human memory. Users not only learn the pre
designed concepts but also form their own concepts during browsing the environment.
However, this is not to say that hypermedia, still at its early development stage,
has no weaknesses. Some of the disadvantages come directly from the limits of
technology, but some derive from other aspects such as lack of expertise and
inappropriate instruction. The common problems include isolation from human
interaction, denial of teachers as role models, different commands, and non-transferability
between different platforms. Moreover, CALL software programs, limited and disap
pointing, have been either developed by the programmers short of instructional design
knowledge or by the educators unable to create hypermedia-type software. The unique
weaknesses of hypermedia are disorientation (i.e., get lost) and cognitive overload (i.e.,
distraction).
In conclusion, supported by the rapid innovation of technology and pedagogically,
psychologically, and technologically sound educational software, hypermedia may be a
fascinating and promising tool in language teaching and learning. With a large amount of
research on ESL theories, methods and approaches, cognitive and learning styles as well
as computer use in education, it is reasonable to integrate hypermedia into ESL grammar
instruction, learning, and research.

33

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

RESEARCH DESIGN
The purpose of this study was to investigate the effects of hypermedia-based
instruction, cognitive style (FD/I), and language proficiency on English grammar learning
and time on-task of adult ESL learners. This section will discuss the design of the study
explaining the sample, dependent variables, independent variables, procedure, and
analysis of the data related to hyper-media-based instruction, cognitive styles, and English
subject-verb learning.
Sample
The participants (N=16) were the voluntary adult ESL learners in the Intensive
English Program (IEP) at West Virginia University, studying English language as a
second language to meet their different needs such as preparing for enrollment in normal
degree programs, understanding American culture, and acquiring the language ability to
do business. All of them, according to the criteria of TOEFL scores, had not satisfied the
minimally acceptable standard of a 550 score for the majors excluding foreign language
and English language and literature. Having experienced some years of learning English
as a foreign language in their home countries, the international ESL learners still en
countered various problems of language so that they were attempting to improve their
communicative competence (i.e., grammatical, sociolinguistic, and strategic competence)
in the United States.
Dependent Variables
Grammar Pretest
A test, consisting of three sections of (1) a 35-minute, 30-item Grammaticality
Judgment Test (1 point for each item), (2) a 20-item fill-in-the-blank test (1 point for each
item), and (3) a 10-item Identification and Correction of the Errors in Context Test (1
point for identification and another 1 point for correction) were given to the ESL learners
before any treatment. Each item of the Grammaticality Judgment Test contained four
underlined parts, but only one of them violated the concord principles. More challenging
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than the multiple choices, the fill-in-the-blank test required the ESL learners to complete
each sentence correctly with a subject and a verb. The last section might be the most
difficult for the ESL learners because it demanded that they discover the errors among the
text possessing many sentences and to correct the identified errors. The second and third
sections did not allow the learners to apply the excluding strategy by comparing and
contrasting the answers to make a guess. All of the items in the Grammaticality Judgment
Test were selected from the previously released tests and in random order, so that the
learners were unable to remember them or had not encountered them recently. Similarly,
each of the fill-in-the-blank items drawn from the tests in the other materials was slightly
modified by taking away the underlines and the answers A, B, C, and D and creating two
blanks with the words in parentheses. The third section contained errors that I deliberately
made and designed from other texts.
As all of the test items were derived from the previous tests and preparatory
books, there was a very slim chance that the ESL learners could remember. The average
score from multiple test-retest analyses of the reliability of the TOEFL was above .92
(Henning, 1993). In terms of validity, all of the items and contents were carefully
examined and those found to have more than one choice were modified and then
administered to 10 native speakers of different majors (two undergraduate students, three
master students, and six doctoral students). Two of the native speakers were ESIVEFL
instructors for several years, one of whom had even taught ESL/EFL outside the U.S.
Subiect-Verb Agreement Posttest and Retention Test
In an attempt to test the effect of the hypermedia-based English grammar
instruction and cognitive styles on the adult ESL students’ learning subject-verb
agreement, the test containing the same items in the pretest were administered to the ESL
learners after the treatment and then again two weeks later.
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Time-On Task
Whenever a learner browsed to a Tutorial or Practice part, the hypermedia-based
subject-verb program started to record the time and calculated the time whenever and
wherever a learner left that part of the program. It would automatically save the data
pertinent to the amount o f time that a learner spent on a session to his or her individual
floppy disk. The number of seconds was the measurement to determine how much time a
learner needed to learn a subject-verb agreement section.
Quiz 1. Quiz 2 and Quiz 3
The ESL learners took a 35-minute, 40-item quiz embedding 20 multiple choices,
10 fill-in-the-blank test, and a passage that had 10 errors to be identified and corrected for
each of the three sections of the program. When a quiz was finished or time was up, the
learner’s performance was saved to his personal data disk. Similarly, all the items had
been carefully examined by the committee members, modified, and then administered to
the same group of 10 native speakers mentioned above. Those items that had more than
one answer were modified. The learners were not required to meet the mastery level of 85
which was required in the Preparation quiz.
Independent Variables
Treatment
The contextualized hypermedia-based program on Macintosh computers was for
the ESL learners to learn English subject-verb agreement and, thus, eliminated their
grammatical errors related to the content. It constituted four sessions: (1) a session
dealing with the introduction to and the directions of the hypermedia program, including
a self-paced preparatory mini-program of nouns and pronouns necessary to be reviewed
prior to handling subject-verb agreement but not counted as a part of the instruction and
learning; (2) a session dealing with the most fundamental subject-verb agreement
principles to accord a subject (formed by nouns, pronouns, indefinite pronouns,
possessives, and/or “o f ’ structure) and a predicate (formed by functional, linking, or
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auxiliary verbs); (3) a session dealing with the principles of proximity and non
intervention regarding the agreement between a subject (consisting of multiple nouns or
pronouns, etc., which are connected by “and,” “or,” “both,” “with,” “either...or,”
“neither...nor,” “as well as,” “There Be” structure, subjects with prepositional phrases,
and nominal subjects of time, money, and numbers) and a predicate; and (4) a session
dealing with subject and relative clauses, paired nouns as a single object such as “bread
and butter,” subject complement, the + adjective, and a predicate (included in this session
was a brief discussion about the knowledge of infinitive, gerund, parallel, comparison,
inversion, appositive, and pronoun agreement needed to accomplish the subject-verb
agreement tasks). See Appendix A for program excerpts.
In order to reduce or even eliminate the potential problems of disorientation and
cognitive overload derived from the hypermedia program, the orientation session was
necessary for the ESL users who might not have used a similar program before. The ESL
learners practiced how to navigate or browse by clicking the buttons, selecting a proper
link to view the subject-verb agreement rules and examples, pulling down the menus to
check the structures of the program to see where they would be at a certain point, and
switching the pictures to write their own short essays with a focus on specific
gram m atical

rules and sentence structures. This orientation session enabled the users to

understand both hierarchical and non-linear orders in a hypermedia environment,
demonstrating how to move forward and backward, or branching anywhere and then
returning to a starting point. In addition, the learners were informed of the objectives and
requirements so that they might perform better after the instruction and learning.
The succeeding three hypermedia-assisted instruction sessions involved a
different number of gram m atical points, sentence structures, and activities, because the
rules could not equally be divided; however, the weight of instruction and learning were
very close. After finishing each session, the learners were required to finish a quiz
comprised of 20-item multiple-choice test, a 10-item fill-in-the-blank test, and a 10-item
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error correction test.
Field Dependent and Field Independent
Witkins’ Group Embedded Figure Test was administered to the ESL learners
before the treatment, which included 25 items in three-timed sections: two, two and five
minutes each. There were seven, nine, and nine items in each section though the first
seven items were not counted toward the final score according to the normal
implementation. The ESL learners were required to trace one of the eight simple figures
hidden in the complex figures. Well known for its high reliability of .82 compared to the
other measurements (Witkin, Oltman, Raskin, & Karp, 1971), this instrument was not
tested for its reliability again. The mean scores of GEFT in this study was 12.67 and the
standard deviation was 3.731. Field-independent participants were whose GEFT scores
were one standard deviation above the mean (N = 5); field-dependent participants were
whose GEFT scores were one standard below the mean (N = 4); the rest participants were
grouped into the Mixed group, a mixture of FI and FD learning styles (N = 7).
Pre-proficiency level
The standard criterion utilized by the Intensive English Program to categorize the
proficiency level of its ESL learners applied to the participants, each of whom belonged
to one of the three levels: low level (a TOEFL score between 400 and below),
intermediate level (a TOEFL score between 40land 500), and high level (a TOEFL score
between 501 and 550). Referenced to English language proficiency, the low level (N = 6),
intermediate level (N = 4), and high level (N = 6) were correspondingly low proficiency,
intermediate proficiency, and high proficiency. The measurement was the complete 40item section of grammar and sentence structures in the second test of the 1995 TOEFL
Preparatory Kit by the ETS, New Jersey.
Procedures
Students (N > 16) attended the first session in a classroom where all the ESL
students could sit so that the students could do their GEFT, the pre-proficiency test, and
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the subject-verb agreement pretest which provided information about their learning styles
(FD/FI), current proficiency levels, and how much they knew about the gram m ar rules
related to the subject-verb agreement. The data collection took about 70 minutes. The
next 30 minutes involved the demonstration and explanation of the hypermedia program
along with the handouts of a brief instruction including text, graphic, and charts, in the
CALL Lab in the Department o f Foreign Language, West Virginia University. Due to the
limited number of computers, some of the students collaborated in pairs in this session,
but all learned how to navigate and branch via the browsing tools, returned to a starting
point, as well as determined their current position in the program by checking the pull
down Index. Also, every student received an individual data disk for storing his or her
interaction and performance in the following weeks. Actually, most of the students had
received additional assistance the following week to be familiar with the structure of the
programs.
During the first week, all of the students spent some time getting familiar with the
Direction section of the courseware in order to learn the content to be learned in the
following weeks. When ready to learn the grammatical rules and points in context, the
ESL learners worked on the first sub-program “I. Preparation: Nouns and Pronouns,” a
section for reviewing, learning, and enhancing the knowledge of English nouns and
pronouns which were essential for successfully dealing with subject-verb agreement.
After finishing the sections of Tutorial and Practice, the learners completed the quiz
comprised of 50 items. If his or her score determined by the program was above 85, then
he or she could continue to learn the next section the following week; otherwise, he or
she needed to invest more time to study the content in the same week. All of the scores
from this quiz were not used for later analysis; rather, they were merely used for checking
whether ESL learners were well prepared for learning subject-verb agreement.
In Week Two, the ESL learners encountered the section “I. Subject-Verb
Agreement Basic Rules” dealing with the most fundamental subject-verb agreement
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principles. Besides learning subject-verb agreement rules and sentence structures in
context, they interacted with the program by dragging an answer to its correct destination,
filling the blanks to complete a sentence, correcting the errors and then stating the rules,
and writing their short passages according to the pictures selected by them with the focus
on the current subject-verb agreement rules. Upon finishing the instruction and learning,
they took the 40-item quiz embedding 20 multiple-choice items, 10 fill-in-the-blank
items, and a passage that had 10 errors to be identified and corrected. They would see
their test scores and the wrong answers provided by the hypermedia program later by
contacting me, although they could see the saved information pertinent to their
performance upon finishing their tests. They were not forced to reach the mastery level of
85 in the quiz in order to learn the next section.
In Week Three, the participants used the section “IL Proximity and Noninter
vention” (the next main menu item), which covered the principles of proximity and
nonintervention related to a compound subject linked with “and,” “or,” “both,” “with,”
“either...or,” “neither...nor,” “accompanied by,” “as well as,” with a prepositional
phrase, and a (compound) predicate. The features of this section and the following ones,
including the formats of and allotted time for the three quizzes, were identical to what had
been described in the previous section except for the new grammatical rules and sentence
structures. They were not forced to reach the mastery level of 85 in the quiz in order to
leam the next section.
In Week Four, they learned the section “IE. Sentence Structures,” which dealt
with the sentence constituents and structures such as clauses, parallel, infinitive, gerund,
inversion, subject complement, appositive, and subjects formed by paired nouns like
“bread and butter.” They were not forced to reach the mastery level of 85 in the quiz in
order to leam the next section.
A special session was set up for a posttest that contained the same materials in the
pretest to determine whether there was any difference between pretest and posttest. Two
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weeks later, a retention test embedding the same test used as the pretest and post-test was
issued to the ESL learners, to investigate the longer-term effect of formal subject-verb
agreement instruction and learning.
Analysis o f Data
To answer research question one, “What is the effect of hypermedia-based
instruction on the adult ESL learners’ learning subject-verb agreement?” two one-way
analyses of variance with a repeated measure (respectively, data collection or quiz
administration) were conducted. In the first ANOVA, data collection (pretest, posttest,
retention data collection points) was the independent variable, and the students’ scores on
the pretest, posttest, and retention subject-verb agreement instruments were the dependent
measure. In the second ANOVA, quiz administration (quizzes 1, 2, 3 data collection
points) was the independent variable, and the students’ scores on the quizzes were the
dependent measure.
To answer research question two, “What is the relationship between cognitive
style and ESL students’ learning subject-verb agreement?” two two-way analyses of
variance with a repeated measure (respectively, data collection and quiz administration)
were conducted. In the first ANOVA, cognitive style (FD, FI, F-intermediate) and data
collection (pretest, posttest, retention data collection points) were the independent
variables, and the students’ scores on the pretest, posttest, and retention subject-verb
agreement instruments were the dependent measure. In the second ANOVA, cognitive
style (FD, FI, F-intermediate) and quiz administration (quizzes 1, 2, 3 data collection
points) were the independent variables, and the students’ scores on the quizzes (1, 2, 3)
were the dependent measure.
To answer research question three, “What is the relationship between the mastery
level of the subject matter and learning subject-verb agreement?” two two-way ANOVAs
with a repeated measure (respectively, data collection and quiz administration) were
conducted. In the first ANOVA, pre-proficiency level (low, intermediate, high) and data
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collection (pretest, posttest, retention data collection points) were the independent
variables, and the students’ scores on the pretest, posttest, and retention subject-verb
agreement instruments were the dependent measure. In the second ANOVA, pre
proficiency level (low, intermediate, high) and quiz administration (quizzes 1, 2, 3 data
collection points) were the independent variables, and the students’ scores on the quizzes
(1, 2, 3) were the dependent measure.
To answer question four, “What is the relationship between cognitive style and
ESL students’ time on task?” a two-way ANOVA with a repeated measure (three
instructional sections of the hypermedia program) was implemented with cognitive style
(FD, FI, F-intermediate) and instructional sections (sections 1, 2, 3 data collection point)
as the independent variables and the time on task in the three sections as the dependent
measure.
To answer question five, ‘W hat is the relationship between mastery level and ESL
students’ time on task?” a two-way ANOVA with a repeated measure (three instructional
sections of the hypermedia program) was implemented with, pre-proficiency level (low,
intermediate, high) and instructional sections (sections 1, 2, 3 data collection points) as
the independent variables and the time on task in the three sections as the dependent
measure.
Results
Research question one is “What is the effect of hypermedia-based instruction on
the adult ESL learners’ learning subject-verb agreement?” To answer this question, two
one-way analyses of variance with a repeated measure (respectively, data collection or
quiz administration) were conducted. In the first ANOVA, data collection (pretest,
posttest, retention data collection points) was the independent variable, and the students’
scores on the pretest, posttest, and retention subject-verb agreement instruments were the
dependent measure. The result showed that there was a significant effect of data
collection on subject-verb agreement achievement from pre-treatment to post-treatment to
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retention: F(2,30) = 20.60, p < .0001 (see Table 1 and Figure 1, MEANpte = 35.00,
MEAiVpost = 45.50, MEANnu^on = 44.25). The post hoc Scheffe F-test indicated that the
posttest was significantly different from the pretest (-5.893, p < .0001), and the retention
test was significantly different from the pretest (-4.463, p < .0005). However, the
retention test was not significantly different from the posttest (.86, p = .40). Therefore, the
performance of the participants increased significantly from pre-treatment to post
treatment. The significance between the pretest and the retention test data collection
points and the absence of a significant difference between post and retention indicated
that the participants retained much of what they learned in the environment o f
hypermedia.
In the second ANOVA, quiz administration (quizzes 1, 2, 3 data collection points)
was the independent variable, and the students’ scores on the quizzes were the dependent
measure. The result revealed that there was no significant effect of the data collection
points on achievement scores from Quiz 1 to Quiz 2 to Quiz 3: F(2,30) = 23.75, p < .12
(see Table 2 and Figure 2, MEANquiz j = 26.69, MEANqaiz 2 = 22.69, MEANquiZ3 = 23.75).
However, the post hoc Scheffe F-test indicated that Quiz 2 was significantly different
from Quiz 1 (2.30, p = .04) but Quiz 3 was neither significantly different from Quiz 1
(1.210, p = .25) nor from Quiz 2 (-.685, p = .5). It indicated that the participants learned
the contents in the three instructional sections almost equally well in the hypermedia
environment.
Research question 2 is “What is the relationship between cognitive style and
ESL students’ learning subject-verb agreement?” To answer this question, two two-way
analyses of variance with a repeated measure (respectively, data collection and quiz
administration) were conducted. In the first ANOVA, cognitive style (FD, FI, F-Mixed)
and data collection (pretest, posttest, retention data collection points) were the
independent variables, and the students’ scores on the pretest, posttest, and retention
subject-verb agreement instruments were the dependent measure. The result showed that
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Table 1
Mean Scores of Data Collection Points for Subiect-Verb Pretest. Posttest and Retention

Data Collection Points

Count

Mean

SD

Range (Points)
(0 to 70)

Test
Pretest

16

35.00

8.93

21 to 54

Posttest

16

45.501

6.88

37 to 66

Retention

16

44.251

9.16

31 to 67

1 = significantly higher than pretest

Figure 1. Scores by Pretest, Posttest, and Retention Data Collection Points
♦ Test
50 1
40 30- '"357)0

45.50

r\

Pretest

Posttest

----------------» 44.25

II
Retention

Data Collection

there was no significant effect of cognitive style on data collection points from pre
treatment to post-treatment to retention: F(2,26) = 1.45, p = .27 (see Table 3). In other
words, a learning style group did not outperform the other learning groups on the tests.
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Table 2
Mean Scores of Data Collection Points for Quizzes
Count

Mean

SD

Range (Points)
(0 to 50)

Quiz 1

16

26.691

5.12

16 to 33

Quiz 2

16

22.69

7.84

8

to 38

Quiz 3

16

23.75

7.84

7

to 36

Quiz

1 = significantly higher than Quiz 2

Figure 2. Scores by Quiz 1, Quiz 2, and Quiz 3 Data Collection Points
—• —Quiz
27

26 - 1

aE

2 5

'

23.75

24 -

I 2232 -

22769

21

2 0 -----

Quiz 1

Quiz 2

Quiz 3

Data Collection

There was a significant effect of data collection on subject-verb agreement achievement:
F(2,26) = 18.681, p < .0001. That is, there was a significant pretest to posttest increase
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and a non-significant difference between posttest and retention. Moreover, there was not
a significant two-way interaction between the cognitive style and the subject-verb
agreement scores: F(4,26) = .30, p = .87 (see Figure 3). That is, the combined factors of
cognitive style and test administration did not produce a significant effect on language
achievement although there was an interaction occurring at the posttest data collection
point.
In the second ANOVA, cognitive style (FD, FI, F-Mixed) and quiz administration
(quizzes 1, 2, 3 data collection points) were the independent variables, and the students’
scores on the quizzes (1, 2, 3) were the dependent measure. The result indicated that there
was no significant effect of cognitive style on quiz achievement (F[2,26] = .446, p =

Table 3
Mean Scores of Subiect-Verb Agreement Data Collection Points for Cognitive Style

Data Collection Points

Count

Pre-treatment

Post-treatment

Retention

Cognitive Styles
FD

4

29.75
(7.09)

41.751
(2.99)

37.751
(7.37)

Mixed

7

37.86
(9.65)

46.571
(9.81)

46.861
(11.87)

FI

5

35.20
(8.93)

47.001
(2-74)

45.801
(2.39)

1 = significantly higher than pretest
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Figure 3. Mean Scores of Test Data Collection Points for Cognitive Style
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Table 4
Mean Scores of Quiz Data Collection Points for Cognitive Styles

Data Collection Points

Count

Quiz 1

Quiz 2

Quiz 3

Cognitive Style
FD

4

24.50
(2.65)

22.25
(4.27)

20.75
(8.26)

Mixed

7

28.14
(5.37)

23.00
(8.78)

25.43
(9.85)

FI

5

26.40
(6.43)

22.60
(6.43)

23.80
(4.44)
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Figure 4. Mean Scores of Quiz Data Collection Points for C og nitive Style
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.649), meaning that the three learning style groups performed almost equally well or their
scores among the three quizzes were not significantly different (see Table 4 and Figure 4).
There was also a non-significant effect of quiz administration on quiz scores: F(2,26) =
2.02, p = .15. That is, they scored equally on the three quizzes. There was no significant
two-way interaction between the cognitive styles and the quiz scores: F(4,26) = .16, p =
.96.
Research question 3 is “What is the relationship between the mastery level of the
subject matter and learning subject-verb agreement?” To answer the question, two twoway ANOVAs with a repeated measure (respectively, data collection and quiz
administration) were conducted.

In the first ANOVA, pre-proficiency level (low,

intermediate, high) and data collection (pretest, posttest, retention data collection points)
were the independent variables, and the students’ scores on the pretest, posttest, and
retention subject-verb agreement instruments were the dependent measure. In comparing
from pretest to posttest to retention test, the result showed that there was a significant
effect of the pre-proficiency level on achievement: F(2,26) = 4.20, p = .0392. That is,
there was a significant difference in the performance in relation to the tests among the
three proficiency groups. Although all the proficiency groups gained after treatment and
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the high-level group still had the highest test scores, the intermediate- and low-level
groups gained more than the high-level group (see Table 5). There was a significant effect
of data collection on subject-verb agreement achievement: F(2,26) = 22.71, p < .0001.
That is, there was a significant pretest to posttest increase and a non-significant difference
between posttest and retention. However, there was not a significant two-way interaction
between the proficiency levels and the achievement scores across the three data collection
points: F(4,26) = 1.770, p = .1653 (see Figure 5). In other words, the combined factors of
proficiency level and test administration did not yield any significant difference in the
achievement scores.
For all three levels, the pretest achievement scores were the lowest although, at
the pretest point, the low-level group was much lower (Scheffe = 11.482, p = .02) than
the high-level group. At the posttest and retention points, there were no significant

Table 5
Mean Scores of Subiect-Verb Agreement Test Data collection Points Proficiencv Levels
Data Collection Points
Count

Pretest

Posttest

Retention

Low

6

28.50
(6.35)

43.001
(5.48)

37.17
(6.46)

Intermediate

4

34.75
(4.57)

44.501
(3.69)

48.001’2
(5.35)

High

6

41.67
(9.07)

48.67
(9.14)

48.832
(9.81)

Pre-proficiency

1 = significandy higher than pretest
2 = significandy higher than the low group
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difference across the three proficiency groups (see Table 5). Among the three proficiency
levels, the low proficiency group gained most from pre-treatment to the post-treatment:
MEANp[C = 28.50, MEANpom = 43.00, MEANntention = 37.17; for the intermediate
proficiency group, the three scores were: MEANpie = 34.75, M E A N ^ = 44.50,
MEANretention = 48.00; for the high proficiency group, the three scores were: MEANpn =
41.67, MEANpost = 48.67, MEANKteMi„n = 48.83. However, there was no significant
difference between posttest and retention test in this study (Scheffe = .860, p = .40).
In the second ANOVA, pre-proficiency level flow , intermediate, high) and quiz
administration (quizzes 1, 2, 3 data collection points) were the independent variables, and
the students’ scores on the quizzes (1, 2, 3) were the dependent measure. Based upon the
scores of the three data collection points, the comparison from Quiz 1 to Quiz 2 to Quiz 3
yielded the result that there was a significant effect of the pre-proficiency level on quiz
achievement (F[2,26] = 8.37, p < .0046), indicating that there was a difference in the
performance among the three proficiency groups. At Quiz 1, the high proficiency group
(MEAN = 30.33) performed much better than the low proficiency group (MEAN —22.33)
but slightly better than the intermediate proficiency group (MEAN = 27.75) although all
the proficiency groups had the highest scores on the first quiz (see Table 6). At Quiz 2, all
the proficiency groups (respectively from low to high proficiency levels, MEAN = 17.83,
MEAN = 24.25, MEAN = 26.50) had the lowest scores compared with their corresponding
scores in the other two quizzes (Quiz 1 and Quiz 3) whereas the mean score of the low
proficiency group was the lowest among the three groups for Quiz 2. At Quiz 3, the low
proficiency group (MEAN = 20.00) and high proficiency group ( MEAN = 28.00) were
higher than their Quiz 2 scores (respectively MEAN = 17.83 and MEAN = 26.50), but the
intermediate proficiency group (MEAN = 23.00) had slightly lower scores than its Quiz 2
score (MEAN = 24.25). There was also a non-significant effect of quiz administration on
quiz scores: F(2,26) = 2.00, p = .15. That is, they scored equally on the three quizzes.
Similar to the previous ANOVA analysis pertinent to the research question, there was no
50
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significant two-way interaction between the proficiency levels and the quiz scores across
the three data collection points: F(4,26) = .122, p = .97 (see Figure 6). That is, there was
no significant combined effect of proficiency level and quiz administration on the quiz
scores.
Figure 5. Proficiency Level by Test Data Collection Points
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Figure 6. Proficiency Level by Quiz Data Collection Points
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Table 6
Mean Scores of Quiz Data collection Points for Proficiency Levels
Data Collection Points
Count

Quiz 1

Quiz 2

Quiz 3

Pre-proficiency
Low

6

22.33
(5.50)

17.83
(6.79)

20.00
(10.16)

Intermediate

4

27.75
(2.22)

24.251
(2.87)

23.00
(5.48)

High

6

30.331
(2.44)

26.501
(6.16)

28.001
(4.89)

1 = significantly higher than low
Research question 4 is “What is the relationship between cognitive style and ESL
students’ time on task?” To answer this question, a two-way ANOVA with a repeated
measure (three instructional sections of the hypermedia program) was implemented with
cognitive style (FD, FI, F-Mixed) and instructional sections (sections 1, 2, 3 data
collection point) as the independent variables and the time on task in each of the three
sections as the dependent measure. There was no significant effect of cognitive style on
the am ounts of learning time: F(2,18) = 1.04, p = .39. However, there was a significant
difference across the three learning times: F(2,18) = 6.04, p = .0098 (see Table 7). This
main effect is qualified by a significant two-way interaction: F(4,18) = 2.95, p < .049.
That is, the groups spent significantly different amounts of time in the three instructional
sections. The FI group spent significantly different amounts than the FD group at Time 1
and 2 whereas the FM group used significantly more time than the FD group at time 1.
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Also, there was a significant two-way interaction between the cognitive style and the
amounts of learning time: F(4,18) = 2.95, p = .0491 ( see Figure 7). In Section 1, the FI
group spent more time than the FM and the FD groups, and the FM group spent more
time than the FD group (MEAN n= 2576.50, MEAN™ = 2074.17, MEANfd = 1372.00). In
the next two instructional sections, there were inconsistencies or interactions as the lines
crossed at Time 2 and Time 3 data collection points (see Figure 7). In Section 2, although
the FI group spent more time than the other two groups (MEAN fi= 2459.75, MEAN^o =
1215.00, MEAN™ = 1105.50), the FM group spent slightly less time than the FD group
(MEAN = 1105.50 and MEAN = 1215.00). In Section 3, none of the groups spent
significantly different amounts of time nor as much time as they spent in Section 1
(MEAN n= 1126.75, MEANfd = 1227.00, MEAN™ = 1470.33). The FI group spent less
time than the other two groups in Section 1, changing from spending the larger amounts
of time than the rest of the groups in two previous instructional sections. Furthermore, the
FM group again spent more time than the FD group as the FM did in Section 1 (see Table
7 and Figure 7). In examining each cognitive style group, there were also inconsistencies
in the amounts of time spent in learning. The FI group continuously decreased its learning
time from Time 1 to Time 2 to Time 3 (from Section 1 to Section 2 to Section 3); the FD
group decreased from Time 1 to Time 2 but increased from Time 2 to Time 3; the FM
group followed the same pattern of the FD group, reducing time from Time 1 to Time 2
but increasing from Time 2 to Time 3 (see Table 7 and Figure 7).
Research question 5 is “What is the relationship between mastery level and ESL
students’ time on task?” To answer this question, a two-way ANOVA with a repeated
measure (three instructional sections of the hypermedia program) was implemented with
pre-proficiency level (low, intermediate, high) and instructional sections (sections 1, 2, 3
data collection points) as the independent variables and the time on task in the three
sections as the dependent measure. The comparison among the three groups from low to
intermediate to high was based upon learning time on the three instructional sections. The
53
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intermediate to high was based upon learning time on the three instructional sections. The
result showed that the proficiency levels did not have a significantly different effect on
learning time: F(2,18) = 1.29, p = .32 (see Table 8). That is, there was not much
difference among the three proficiency groups according to how much time they spent in
the instruction sections. There was not a significant two-way interaction between the
proficiency level and the learning time: F(4,18) = .595, p = .67 (see Figure 8). That meant
that the combined factors of the proficiency level and the treatment did not cause much
significant effect on the learning time.
In terms of the time in each instructional section, independent of proficiency
levels, there was a decrease in the amount of time spent: F(2,18) = 4.135, p = .03. That is,
there was a significant different amount of time spent among the three instructional
sections: Section 1, Section 2, and Section 3 (see Table 8 and Figure 8). Independent of
proficiency level, the total amount of time spent on each learning section decreased in the
order of Section 1, Section 2, and Section 3: MEANnmc i = 2124.58, MEANnmc i =
1575.17, MEANnmc 3 = 1315.25. They spent significantly more time in Section 1 than in
Section 3.
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Table 7
Mean Scores of Learning Time for Cognitive Styles
Data Collection Points
Count

Time 1

Time 2

Time 3

FI

4

2576.50u
(1593.20)

2456.75M
(1087.35)

1126.75
(634.10)

FD

2

1372.00
(270.12)

1215.00
(480.83)

1227.00
(156.98)

FM

6

2074.172,3
(614.65)

1105.50
(257.49)

1470.33
(903.90)

1 = significantly higher than Time 3
2 = significantly higher than Time 2 and Time 3
3 = significantly higher than FD at Time 1
4 = significantly higher than FD and FM at Time 2
Note: four cases were omitted due to missing values.

Figure 7. Learning Times by Data Collection Points for Cognitive Style
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Table 8
Mean Scores of Learning Time for Proficiency Levels
Data Collection Points
Count

Time 1

Time 2

Time 3

2291.60
(1036.54)

1778.60
(975.93)

1505.00
(924.39)

High

Mid
4

1469.00
(419.10)

1390.25
(859.74)

833.00
(343.69)

3

2720.33
(1377.27)

1482.67
(1101.36)

1642.00
(455.62)

Low

Note: Four cases were omitted due to missing values.
Figure 8: Learning Time by Data Collection Points for Proficiency Level
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Sum m ary

For Research Question 1, the results showed that there was a significant increase
in subject-verb agreement knowledge from the pretest to the posttest, and the subjects
retained much of what they learned from the hypermedia environment. However, there
was not a significant effect of the data collection points on achievement scores from Quiz
1 to Quiz 2 to Quiz 3, indicating that the participants did not perform much better or
worse in one instructional section than another.
For Research Question 2, the result showed that there was no significant effect of
cognitive style on data collection points from pre-treatment to post-treatment to retention.
Therefore, a cognitive style group did not outperform the other two groups in the
achievement scores. Although there was a significant effect of data collection on subjectverb agreement achievement, which indicated that there was a significant pretest to
posttest increase and a non-significant difference between posttest and retention, there
was not a significant two-way interaction between the cognitive style and the
achievement scores, implying that the combined factors of the cognitive style and the
treatment did not produce much effect on the achievement. Similarly, there was no
significant effect of cognitive style on data collection points from Quiz 1 to Quiz 2 to
Quiz 3; neither was there a significant two-way interaction between the cognitive styles
and the quiz scores.
For Research Question 3, the proficiency level had a significant effect on
achievement scores, meaning that there was a significant difference in the performance
regarding the tests among the three proficiency groups. The intermediate- and low-level
groups gained much more than the high-level group although all three groups gained after
treatment. All the proficiency groups had their lowest scores on the pretest, but the lowproficiency group possessed a significantly lower score than that of the high-proficiency
group. On the posttest and the retention test, there was no significant difference across the
three proficiency groups. Proficiency level and data collection points had not caused any
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significant difference in the quiz scores, and neither was there a significant two-way
interaction between the two factors. In examining the relationship between the
proficiency levels and quiz data collection points, there was a significant effect of the
proficiency level on the quiz achievement. At the Quiz 1 data collection point, although
all the proficiency groups had higher scores than their other two corresponding sets of
scores, the high-proficiency group greatly outperformed the low proficiency group but
performed slightly better than the intermediate proficiency group. At the Quiz 2 data
collection point, all the proficiency groups had the lowest scores compared with their
corresponding scores on the other two quizzes, with the score of the low-proficiency
group being the lowest among those of the three groups. At the Quiz 3 data collection
point, both the low- and high-proficiency groups had slightly higher scores than their
Quiz 2 scores; in contrast, the intermediate-proficiency group earned slightly lower scores
than their Quiz 2 scores. However, there was no significant two-way interaction between
the proficiency levels and the instructional sections across the three data collection points.
For Research Question 4, there was no significant effect of cognitive styles on
the amounts of time spent on learning, but there was a significant difference concerning
learning time among the three cognitive style groups because the FI group spent
significantly different amounts of time on the hypermedia-based learning. Moreover,
there was a significant two-way interaction between the cognitive style and the amounts
of learning time in this study. That is, there was an interaction between the FD and the
FM groups at Time 2, with the FM group spending less time than the FD group. Another
interaction at Time 3 was that the amounts of time spent by the three cognitive style
groups was opposite to the amounts of time that they spent at Time 1. That is, the FI
group spent less time than the FD group who spent less time than the FM group.
For Research Question 5, there was no significant effect of proficiency level on
learning time, indicating that proficiency level did not have much influence on the
amounts of time spent on learning. Furthermore, there as not a significant two-way
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interaction between the proficiency level and the learning time except at Time 2 the lowproficiency group used less time compared to their time at Time 1. But there were
significantly different amounts of learning time pertinent to Time 1, Time 2, and Time 3
combined from the three proficiency groups. Besides spending significantly more time in
Time 1 than in Time 3, the participants decreased their learning time from Time 1 to
Time 2 to Time 3.
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DISCUSSION
The purpose o f this study was to investigate the effect of hypermedia-based
subject-verb agreement instruction and cognitive style on formal subject-verb agreement
learning as there were many contradictory results in the previous studies. The
hypermedia-based instruction and the courseware design were based upon some
important philosophies and hypotheses: (1) the methodologies and principles of foreign
and second language teaching and learning which advocate comprehensible, processing,
and structural input (Fotos, 1994; Krashen, 1982; Lee & VanPatttem, 1995; Vanpattem &
Cardiemo, 1993), meaningfulness, communicative approach, contextualized instruction,
authentic instructional materials, and holistic approach (Larsen-Freeman & Long, 1990;
Weaver, 1996); (2) the theoretical assumptions of hypermedia-based or hypermediaassisted instruction which urge non-linearity, associative links, learner control,
manipulation of learning, multiple channels of input achieved through the capability of
hypertext and multimedia, constructivism, and higher level of thinking (Cotton, Oliver, &
Garrett, 1993; Heller, 1990; Liu, 1992; Marchionini, 1988; Wang & Chan, 1995); and (3)
cognitive style which may explain and interpret a learner’s preference, success, and
failure related to teaching and learning (Jonassen & Grabowski, 1993). The findings of
this study indicate that a well-designed hypermedia courseware can enhance subject-verb
agreement instruction and learning, confirming the advantages of hypermedia and
supporting the achievable effectiveness of subject-verb agreement instruction and
learning via hypermedia.
The Effect of Hypermedia on Subiect-Verb Learning
The result showed that there was a significant effect of data collection on subjectverb agreement from pre-treatment to post-treatment to retention. The posttest was
significantly different from the pretest, and the retention test was significantly different
from the pretest, although the retention test was not significantly different from the
posttest. Hence, it evidenced that the learners not only gained significantly but retained
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what they learned during the six-week study. This can be interpreted that hypermediabased instruction is very effective due to its power of associativity, flexibility, efficiency,
and non-linearity (Liu, 1992). The courseware used in this study gave the learners
multiple channels of input through text, sound, graphics, and animation which increased
learning (Cotton, Oliver, & Garrett, 1993; Schulz, 1988). Another important factor was
interactions between the learners and the program. For example, dragging the answers to
match the questions was a good feature that enhanced interaction with the content. The
immediate and positive feedback with sound and text display after a try or a certain
number of tries reinforced what the students learned, which is one of the general findings
of hypermedia-based or computer-assisted/based instruction (Wang & Chan, 1995). The
explanations to the problems were very helpful because they were meaningful instead of
just providing the correct or incorrect feedback. In addition, the learners could listen or
view the explanations or texts as many times as they needed after reaching the limited
tries. The English subject-verb agreement was taught and practiced in context instead of
isolated rules or short and simple sentences which was an approach to avoid (Schulz,
1988; Weaver, 1996). However, isolated sentences were not completely abandoned in the
instruction, because they were helpful for the lower proficiency learners to see the
grammatical differences. In an individual sentence, the courseware focused on the
connection or relationship between form and meaning by coloring and animating the
subject and the verb that were followed by sound. The authentic materials including the
TOEFL grammar tests written by the native language experts not only helped the learners
immerse in an enriched multidimensional cultural context but also motivated them by
challenge. This result supports previous studies related to the effectiveness of computerbased or computer-assisted grammar instruction and learning (Butler, 1991; Marcus,
1992; Scane et al„ 1991; Telia, 1992).
The result related to quizzes revealed that there was no significant effect of the
data collection points on achievement scores from Quiz 1 to Quiz 2 to Quiz 3. It indicated
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that the participants learned the contents in the three instructional sections almost equally
well in the hypermedia environment. The post hoc Scheffe F-test (2.30, p = .04) indicated
that Quiz 2 was significantly different from Quiz 1, but Quiz 3 was neither significantly
different from Quiz 1 nor from Quiz 2. The contents of the three instructional sections
were not closely related to one another.
When examined carefully, the scores of tests and quizzes were not very high. One
explanation could have been that the learners’ proficiency levels were not high enough,
given that the TOEFL grammar scores were below 550. If a complete set of TOEFL test
including listening, grammar, and reading comprehension had been administered, their
scores could have been even lower. Therefore, the content may have been difficult and
challenging for them. Another explanation could be that they were not familiar with the
TOEFL materials because most of them came to the States to leam American culture and
hoped to improve their communicative competence by focusing on speaking and reading.
Although a few of them may keep pursuing their degrees in the U.S., most of the students
will return home after a semester. They might not be interested in learning the TOEFL or
preparing for TOEFL tests since passing the TOEFL test was not their goal.
The Relationship between Learning Style and Subiect-Verb Learning
The result showed that there was no significant effect of cognitive style on data
collection points from pre-treatment to post-treatment to retention. That is, a cognitive
style group did not outperform the other cognitive style groups on the tests. Additionally,
there was not a significant two-way interaction between cognitive style and the
achievement scores. The non-significant difference of cognitive styles on performance
was different from the several studies which found that the FI learners performed better
than the FD learners (Jonassen & Grabowski, 1993). Jamieson (1992) stated that FI
learners did better at language learning activities and learning rules (see Toro, 1995),
scored higher on all the language measures (Chapelle & Roberts, 1986; Hansen &
Stansfield, 1981), and even could be a significant predictor of success on TOEFL when
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combined with an attitude measure (Jamieson & Chapelle, 1987). The other findings
related to FI learners were that FI learners worked faster and better from the computer
simulation programs (Jamieson & Chapelle, 1987; 1992) or preferred individualized
learning and working on the computer programs (Wilbom, 1981). However, there were
studies contrary to those findings. Some studies found that there was no significant
difference between FI and FD learners either in or not in a well-designed hypermedia
environment (Burger, 1985; Liu, 1992; Toro). The explanation of the contradiction was
that, in this study, the learners were well trained and could obtain further help if needed
so that they could use the program well enough, knowing how to interact with it correctly
and efficiently. It may be that they did not feel it was difficult to use or did not get lost
during navigation. In addition, this program did not embed too much non-linear
branching; it was easier for the novice and unskillful learners to navigate linearly in order
to avoid disorientation in the hypermedia environment. So, the learners could spend time
on task instead of finding out what to do and where to go.
The study found that there was no significant effect of cognitive style on data
collection points from Quiz 1 to Quiz 2 to Quiz 3; neither was there a significant two-way
interaction between the cognitive styles and the quiz scores. Although there are more
studies claiming that FIs leam better than FDs (Repman, Rooze, & Weller, 1991), FD
learners can leam as well as FI learners in a well-structured and well-integrated
instruction and learning (Burger; 1985; Lambert, 1981; Liu, 1992). Leader and Klein
(1991) found that FI learners outperformed FD learners in using the map and index/find
tools but not in using browser and all-tool features. The program used in this study
implemented a graphic user interface (buttons) so that it was similar to a browser.
Understandably, different cognitive styles do not necessarily yield different learning
results because each of the learning styles has its own strength and weakness. Advance
organizers more suitable for the FD learners had been implemented widely in the
program, but post-organizers good for the FI learners had been also embedded. Therefore,
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the learners of the different cognitive styles benefited from the careful instructional
courseware design. It may be that, when familiar with the hypermedia environment, the
learners enjoyed learning in the hypermedia environment and thus, learned the content
equally well because they felt comfortable with the program. The result proved the
advantage of hypermedia-based instruction that can be suitable for the learners of
different learning styles. My study confirmed what some researchers found regarding no
effect of cognitive style on performance.
The Effect of Language Proficiency on Subject-Verb ream ing
The comparison between proficiency level and performance across the three data
collection points from pretest to posttest to retention test yielded that there was a
significant effect of pre-proficiency level on achievement. All the proficiency level
groups had gained after the treatment; the high-level group still maintained the highest
test scores, and the intermediate- and low-level groups gained more than the high-level
group. There was not a significant two-way interaction between the proficiency levels and
the achievement. That there was an effect of proficiency level on performance has been
found in other studies (Liu, 1992). However, the ranges of increase in achievement may
vary because the low-proficiency group had more room to improve to a certain level. In
my study, after reaching a specific level, the low-proficiency group did not achieve as
much as it had at an earlier level. It may be that the low-proficiency group, like the highproficiency group, needed to make a greater effort to achieve the same when they arrived
at a higher performance level. Or in other words, it can be easier for a low-level
proficiency learner to increase 10 points at an early low-performing stage than at a later,
high-performing stage.
The Relationship Between Learning Style and Time on Task
There was no significant effect of the instructional sections on the amounts of
learning time, but there was a significant difference related to learning time among the
three cognitive style groups. The FI learners spent significantly more time on learning,
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which differs from some studies. For example, the study by Liu and Reed (1994) found
that FD learners spent more time using the courseware and used it more often. However,
the result found in my study was explainable because it has also been found that FI
learners enjoyed learning individually and on computer programs, viewing more screens
than FD (Leader & Klein, 1994). Also, it is natural that the FM learners spent more time
than the FD learners did because they may share more attributes of FI in this study. As
mentioned above, the learners with different cognitive styles have preferences but after
being trained they can perform equally well, which supports the notion that the
differences in the cognitive styles may not be the absolute determiners of success or
failure.
There were inconsistencies or interactions among the data across from Time 1 to
Time 2 to Time 3. In Section 1, the FI learners spent more time than the FM and the FD
learners, and the FM learners spent more time than the FD learners. In Section 2, although
the FI learners spent more time than the other two groups, the FM learners spent slightly
less time than the FD learners. In Section 3, none of the groups spent significantly
different amounts of time but not as much as they spent in Section 1. It is interesting that,
in the last section, the FI learners spent less time than the FM learners and the FD
learners. The attributes of FI learners may help to explain this: they leam the content
faster because they may work better on the computer programs and they did not need to
spend as much time in Section 3 as in the previous two sections. There was also the
possibility that the FI learners were more familiar with the content taught in Section 3
whether their scores were significantly higher or not.
That the content was comprehensive and difficult for the learners could explain
why there was not much difference among the three proficiency level groups according to
how much time they spent in the instructional sections. There was also not a significant
two-way interaction between the proficiency level and learning time. To leam the content,
they needed to go through the whole program, interacting with it by listening, reading,
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viewing, and writing.
Conclusion
The hypermedia-based instruction in this study benefited the learners equally at
different proficiency levels and of different cognitive styles. It confirms the findings and
the assumptions in existing studies that hypermedia-based instruction can be effective and
suitable for all learners to accommodate their needs, interests, and abilities, if it is well
designed and integrated based upon solid pedagogy and learning theories. With the
development of technology and the further studies on hypermedia, the future of
hypermedia in our education and life will be more promising and powerful by
significantly improving teaching, learning, and training.
Implications for Future Research
Although this study has found that the hypermedia-based instruction ameliorated
the instruction of English subject-verb agreement to the adult ESL learners, extra efforts
should be exerted for further study in regard of gender, native language, incidental
learning, instructional designs, capability of recording a learner’s voice, computer
anxiety, computer attitudes, a great variety of media, more non-linearity, and more
categories of grammar.
Several studies on computer anxiety, computer attitude, and navigation have been
conducted, but there is very limited research on using hypermedia to teach grammar
because hypermedia is still relatively new, and the results from teaching and learning
grammar are controversial. Also, it is an important issue to study the influence from a
native language that may lead to positive or negative transfer, because learners’
performances may be due to different native languages rather than their ability to leam.
How and whether hypermedia will help reduce the language interference are still
unknown. It is necessary to investigate the learners who need to improve and enhance
their grammatical competence tremendously for degree programs and the courses which
can integrate hypermedia teaching and learning instead of just anyone who is willing to
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participate. Exploring the differences between human instruction and hypermedia-based
instruction or between human instruction and the combination of human instruction and a
hypermedia-based instruction may reveal additional interesting results because the roles
of teachers cannot be substituted by a computer, at least currently. The scrutiny of the
interaction between teachers and students as well as between hypermedia programs and
students may improve curriculum design and hypermedia courseware.
When possible, applying both quantitative and qualitative methodologies to future
study may strength the quality of research. Qualitative study may provide the observed
and interviewed data directly telling what participants think, like, dislike, and interact
with hypermedia programs. In addition, findings from studies involving a large number of
subjects can be more persuasive, powerful, and applicable than those found with a small
group of participants.
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ABSTRACT
This study examines the relationships among hypermedia-based instruction,
cognitive styles, and teaching subject-verb agreement to adult ESL learners in order to
find an effective approach to teach grammar which is a very controversial issue in the
field of second and foreign language instruction and learning. Therefore, the effect of
hypermedia on subject-verb agreement instruction and learning was the main focus in this
study.
The treatment was the employment of hypermedia creating a new learning
environment in which the adult ESL learners could benefit from the advantages of new
technology. Based on the current methodologies, approaches, and principles of second
and foreign languages, the hypermedia courseware was designed and developed through
authoring tools such as Authorware and Director.
Sixteen participants remained in the study from a larger pool. ANOVAS with
repeated measures were implemented, followed by post hoc Scheffe tests.
The results showed that the subject-verb agreement scores of the participants
increased significantly from pre-treatment to post-treatment, confirming that the
hypermedia-based instruction is very effective for subject-verb agreement teaching and
learning. That proficiency level and instructional sections did not have significant effects
on learning time and that the scores of subject-verb agreement of the learners with
different cognitive styles were not significantly different indicated that hypermedia-based
instruction could accommodate the needs and ability of different individuals. However,
there was a significant difference related to learning time of the cognitive style groups
and a significant two-way interaction between cognitive style and treatment, with the FI
learners spending more time than the FM learners who spent more time than the FD
learners in Sections 1 and 2 but less time than the FD learners and the FM learners in
Section 3.
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Further research should include some factors such as gender, native language,
computer attitude and anxiety, qualitative methodology, size of group, and more
categories.
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